INTRODUCTION
Phospholamban (PLB) is a small protein (Mr 6000) with a strong tendency to form homopentameric complexes [1] . The protein is thought to regulate in a phosphorylation-dependent manner the Ca2" content in the sarcoplasmic reticulum/endoplasmic reticulum of different muscle types. PLB was first described in the sarcoplasmic reticulum of cardiac muscle and slowtwitch skeletal muscle [2] , but has also been demonstrated in smooth muscle [3] . Cyclic AMP-dependent protein kinase [4] , cyclic GMP-dependent protein kinase [5] , Ca2" + calmodulin-dependent protein kinase [6] and protein kinase C [7] each phosphorylates PLB. Phosphorylation of PLB causes a conformational change of the protein that might be responsible for the observed changes in activities of Ca2"-stimulated Mg2+-dependent ATPase and of Ca2`transport into sarcoplasmicreticulum vesicles. The mode of interaction of PLB with the Ca2"-transport ATPase remains, however, to be elucidated. Recently the primary structure of dog cardiacmuscle PLB was elucidated both by peptide sequencing [8] and by cDNA sequencing [9, 10] . cDNA sequencing also yielded the nucleotide sequence and the derived amino acid sequence of the rabbit cardiac-muscle and slow-twitch skeletal-muscle PLB [11] . We now report the cloning and sequencing of PLB from a cDNA library of pig stomach smooth muscle.
MATERIALS AND METHODS
RNA isolation and cDNA synthesis Total RNA was extracted from the smooth-muscle layer of a 2-day-old piglet according to the procedure of Chirgwin et al. [12] . A poly(A)-enriched RNA fraction was isolated via oligo(dT)-cellulose chromatography [13] . Polyadenylated RNA (5 ,ug) [9, 10] and in rabbit cardiac-muscle or slow-twitch skeletal-muscle PLB [11] . The probe was 5'-end-labelled to a specific radioactivity of 108 c.p.m./,tg of DNA by using a bacteriophage-T4-polynucleotide kinase-based method [16] The PLB-8 insert in pGEM-7 Zf(+) was linearized with HindlIl. By using the Promega Riboprobe Gemini system in conjunction with the bacteriophage T7 RNA polymerase and CTP at 40 mCi/ml and 250 ,uCi/reaction mixture, a high-specific-radioactivity (109 c.p.m./,ug of RNA) antisense RNA probe was generated.
RESULTS AND DISCUSSION
A synthetic DNA oligomer based on a perfectly identical sequence in dog cardiac-muscle [9, 10] and in rabbit cardiac-muscle and slow-twitch skeletal-muscle PLB cDNA [11] was used as a probe to screen an amplified pig antral smooth-muscle cDNA library in bacteriophage A gtl 1. A total of 2 x 105 plaques were screened, which resulted in two positive clones PLB-7 and PLB-8 that were about 800 nt long. The cDNA inserts were subcloned into pGEM-7 Zf( +) and sequence analysis was performed on double-stranded plasmid DNA. The sequencing strategy is indicated in Fig. 1 . PLB-7 and PLB-8 cDNA sequences were found to be identical except for their 3'-termini: PLB-7 contained three additional nucleotide residues at the 3'-end followed by a poly(A) tail. An open reading frame of 156 nucleotide residues (nt 1 to nt 156 in Fig. 2 ) encoded a peptide of 52 amino acid residues (Mr 6080). This peptide shares 100 % sequence identity with dog cardiac-muscle PLB [9, 10] and it differs from the rabbit cardiac-muscle and slow-twitch skeletal-muscle PLB only at position 2 [11] : the second amino acid residue of the rabbit cardiacmuscle/slow-twitch skeletal-muscle PLB is glutamic acid whereas it is aspartic acid in the pig smooth-muscle clones (see Fig. 2 ). We therefore conclude that the PLB-7 and PLB-8 cDNA clones correspond to smooth-muscle PLB transcripts. The high degree of sequence identity between cardiac-muscle and smooth-muscle PLB is in agreement with previous observations that had already demonstrated a high degree of similarity between the properties of cardiac-muscle and smooth-muscle PLB [3, 5] .
Northern-blot analysis reveals the presence of several mRNAs of which a short transcript of 900 nt and a long one of 2800 nt are the most predominant (see Fig. 3 ). In conclusion, pig antrum smooth muscle presents an mRNA encoding a protein identical with that in dog cardiac muscle. Phosphorylation of well-characterized endoplasmic-reticulum fractions from smooth muscle, both by cyclic AMP-dependent protein kinase and by cyclic GMP-dependent protein kinase, is accompanied by a much lower degree of stimulation of Ca2+ transport as compared with the situation in cardiac sarcoplasmic reticulum (L. Raeymaekers, J. A. Eggermont, M. Vrolix, F. Wuytack & R. Casteels, unpublished work). The explanation for this discrepancy should therefore not be sought in isoform diversity of phospholamban in the two tissues.
